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(54) FORMING METHOD OF RESIST PATTERN AND ALIGNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the forming method of a resist pattern, 
which can form a comparatively larger pattern which does not reach the limit of 
a resolution using a KrF exposure technique, and an extremely microscopic 
pattern which is under the limit of the resolution using the KrF exposure 
technique, simultaneously and favorably, and to provide an aligner which is used 
for this forming method. 

SOLUTION: A circular pattern of a dimension made larger than a finally 
necessary pattern dimension to the rate of reduction and a circular pattern of 
the finally necessary pattern dimension are subjected to respectively pattern 
exposure simultaneously to a reduced object region on a resist film 10 (Figure 1 
(A)), which is formed on the surface of an Si02 film 12 and consists of a TDUR- 
P015 film, and to a non-reduced object region on the film 10 with deep UV light 
of a wavelength of 248 nm (Figure 1 (B)), the exposure of the UV light of so a 
quantity that the heat resistance of the TDUR-P015 film constituting the film 10 
is enhanced and a resist pattern (Figure 1 (O) obtained by developing stops 
reducing is given to the non-reduced object region only on the resist-pattern 
(Figure 1 (D)) and the resist pattern is subjected to high- temperature baking 
treatment for 60 seconds at 1 35 degrees (Figure 1 (E)). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The formation approach of a resist 
pattern of performing BEKU processing at the 
temperature in which a resist carries out a flow 
after performing exposure which gives the 2nd 
light exposure which develops negatives, forms a 
resist pattern and adjusts the reduction 
percentage of a resist pattern to said resist 
pattern after performing pattern exposure which 
gives the 1st light exposure for forming a pattern 
in a front face to the resist of the workpiece to 
which the resist was applied. 

[Claim 2] Said 2nd light exposure is the formation 
approach of the resist pattern according to claim 1 
which is the light exposure more than the 
saturation light exposure of a resist. 
[Claim 3] The pattern of the cutback object 
domain which makes a pattern reduce with the 
predetermined reduction percentage defined 
beforehand at the time of said pattern exposure, 
Expose the pattern of the non-reducing object 
domain used as the pattern as an exposure 
dimension, and the pattern of said cutback object 
domain is received. The formation approach of a 
resist pattern according to claim 1 of giving the 
2nd light exposure corresponding to said 
predetermined reduction percentage, and giving 
the 3rd light exposure which a resist equips with 
resistance to the temperature at the time of said 
elevated-temperature BEKU processing to said 
non-reducing object domain. 

[Claim 4] The formation approach of a resist 
pattern given in any 1 term of claim 1 to claim 3 
which amends said 2nd light exposure for every 
predetermined field which said workpiece defined 
beforehand so that the distribution of errors of the 
reduction percentage produced according to the 
temperature -gradient distribution produced in 



said workpiece at the time of said 
elevated-temperature BEKU processing may be 
offset. 

[Claim 5] The formation approach of a resist 
pattern given in any 1 term of claim 1 to claim 3 
which amends said 2nd light exposure for every 
predetermined field which said workpiece defined 
beforehand so that the distribution of errors of the 
reduction percentage of the pattern eventually 
formed in a workpiece may be offset. 
[Claim 6] It is the formation approach of a resist 
pattern given in any 1 term of claim 1 to claim 5 
said whose resist exposure is given by UV light 
and is a resist for UV light. 

[Claim 7] After performing pattern exposure 
which gives the 1st light exposure for forming a 
pattern in a front face to the resist of the 
workpiece to which the resist was applied, After 
performing exposure which gives the 2nd light 
exposure which develops negatives, forms a resist 
pattern and adjusts the reduction percentage of a 
resist pattern to said resist pattern, The 
formation approach of a resist pattern of 
adjusting further the reduction percentage of the 
resist pattern at the time of elevated-temperature 
BEKU processing by adjusting BEKU processing 
temperature in case a resist performs BEKU 
processing at the temperature which carries out a 
flow. 

[Claim 8] The aligner equipped with the filter 
which adjusted permeability so that it might 
become the 2nd light exposure corresponding to 
the predetermined reduction percentage 
beforehand defined for every predetermined field 
of said workpiece, while being prepared between 
the exposure optical system which irradiates the 
light of homogeneity reinforcement all over a 
workpiece, said exposure optical system, and said 
workpiece. 

[Claim 9] Said filter is an aligner according to 
claim 8 with which permeability is amended for 
every predetermined field of said workpiece so 
that the distribution of errors of the reduction 
percentage produced according to the 
temperature-gradient distribution produced in 
said workpiece at the time of 
elevated-temperature BEKU processing may be 
offset. 

[Claim 10] Said filter is an aligner according to 
claim 8 with which permeability is amended for 
every predetermined field of said workpiece so 
that the distribution of errors of the reduction 
percentage of the pattern eventually formed in a 



workpiece may be offset. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
fhe formation approach of a resist pattern, and an 
aligner, and relates to the formation approach of a 
resist pattern and aligner by the exposure 
technique using the KrF excimer laser in 
manufacture of a semiconductor integrated circuit 
as the light source especially. 
[0002] 

[Description of the Prior Art] In order to form a 
more detailed pattern in manufacture of a 
semiconductor integrated circuit conventionally, 
the KrF exposure technique using deep UV light 
with a wavelength [ by the KrF excimer laser ] of 
248nm is becoming in use as an exposure light. 
Formation of an about 0.2-micrometer pattern is 
attained with this KrF exposure technique. 
[0003] A resist pattern is made to reduce like 
making the bore of the hole pattern which, and 
was formed in the resist reduce to JP, 11- 119443, A, 
and the technique of obtaining a more detailed 
pattern about 0.2 micrometers or less is indicated. 
[ in such a KrF exposure technique ] [ after 
formation of a resist pattern ] [ temperature 
higher than usual BEKU aiming at clearance of a 
residual solvent and residual moisture ] According 
to this technique, it is possible to form the pattern 
about 0.1 micrometers or less exceeding the 
resolution limit in a KrF exposure technique. 
[0004] 

[Problem(s) to be Solved by the Invention] 
however, the approach indicated by 
above-mentioned JP,11-119443,A - **** below the 
resolution limit of a KrF exposure technique — 
although it is suitable to form a detailed pattern, 
about the comparatively big pattern which does 
not reach the resolution limit of a KrF exposure 
technique, the pattern after BEKU may 
deteriorate and it is not desirable. 
[0005] For example, if BEKU [ a hole (contact 
pattern) with a diameter of about 0.25 
micrometers and a hole (contact pattern) with a 
diameter of about 0.5 micrometers are formed in a 
resist and / about 135 degrees C ] for 60 seconds 
as shown in drawing 10 (A) Although only a path 
dimension reduces a side attachment wall, 
without deforming and a hole with a diameter of 



about 0.1 micrometers is formed in a hole (contact 
pattern) with a diameter of about 0.25 
micrometers as shown, in drawing 10 (B) In a hole 
(contact pattern) with a diameter of about 0.5 
micrometers, is the resist side attachment wall 
which forms a pattern ****** of a hole, and it 
curves, and the shortest diameter serves as a hole 
which is 0.35 micrometers and which deformed. 
[0006] If the hole of such a configuration is used 
as a mask in a next etching process, since it can 
delete gradually the part which is equivalent to 
convex top -most vertices with etching of the lower 
layer processed film, the diameter of a hole will 
expand it as a result, it - in addition, a resist side 
attachment wall ****** of a hole - **** -- it is 
the curved configuration, and since the shortest 
diameter is 0.35 micrometers, the hole of a 
diameter quite larger [ the diameter by the side of 
the base of the hole which carries out a plane of 
composition to the processed film is larger than 
0.35 micrometers and ] when it also takes into 
consideration that some can be further scooped 
out in a border area at the time of etching than 
the diameter made into the object will be formed 
in the processed film. This inclination is 
remarkable if the dimension of the resist pattern 
in front of BEKU becomes larger than 0.5 
micrometers especially. 

[0007] **** below the resolution limit of the 
comparatively big pattern and the KrF exposure 
technique which this invention does not reach the 
resolution limit of a KrF exposure technique from 
the above thing - it aims at offering the formation 
approach of the resist pattern which can form a 
detailed pattern good simultaneously. 
[0008] 

[Means for Solving the Problem] In order to attain 
the above-mentioned object, after performing 
pattern exposure which gives the 1st light 
exposure for the formation approach of the resist 
pattern invention of claim 1 to form a pattern in a 
front face to the resist of the workpiece to which 
the resist was applied, negatives are developed, a 
resist pattern is formed, and after performing 
exposure which gives the 2nd light exposure 
which adjusts the reduction percentage of a resist 
pattern to said resist pattern, a resist performs 
BEKU processing at the temperature which 
carries out a flow. 

[0009] That is, the thermal resistance of a resist 
changes by performing exposure which gives the 
2nd light exposure to the resist pattern formed on 
the workpiece. The thermal resistance of a resist 



is a factor which influences the reduction 
percentage of the resist pattern at the time of 
elevated-temperature BEKU processing, and 
reduction percentage becomes small, so that the 
thermal resistance of a resist is high. Since the 
.thermal resistance of this resist changes 
according to the 2nd light exposure, in invention 
of claim 1, the reduction percentage of the resist 
pattern at the time of elevated-temperature 
BEKU processing is adjusted by adjusting the 2nd 
light exposure. 

[00 10] That is, it asks for the thermal resistance 
of a resist in case the reduction percentage of a 
resist pattern turns into predetermined reduction 
percentage defined beforehand, and by giving a 
part for the light exposure used as this thermal 
resistance as the 2nd light exposure, the 
reduction percentage of a resist pattern is 
adjusted and a resist pattern can be reduced to a 
desired dimension. 

[00 11] This 2nd light exposure is given to the 
resist pattern of a cutback object domain, adjusts 
the reduction percentage of a resist pattern, to 
make a resist pattern reduce to a desired 
dimension, conversely, can give the 2nd light 
exposure to the resist pattern of a non- reducing 
object domain, and it not only controls, but it can 
control it to suppress the cutback of a resist 
pattern. 

[0012] In this case, since a resist comes to be 
equipped with sufficient resistance to the 
temperature at the time of elevated-temperature 
BEKU processing like by [ which were indicated 
to claim 2 ] making said 2nd light exposure into 
the light exposure more than the saturation light 
exposure of a resist, it can adjust so that the 
dimension of said resist pattern may not change. 
In this case, since it is satisfactory even if there is 
too much fight exposure, there is an advantage 
that adjustment of light exposure becomes 
comparatively easy. 

[0013] Moreover, invention according to claim 3 is 
set to the formation approach of a resist pattern 
according to claim 1. The pattern of the cutback 
object domain which makes a pattern reduce with 
the predetermined reduction percentage defined 
beforehand at the time of said pattern exposure, 
Expose the pattern of the non-reducing object 
domain used as the pattern as an exposure 
dimension, and the pattern of said cutback object 
domain is received. The 2nd light exposure 
corresponding to said predetermined reduction 
percentage is given, and the. 3rd light exposure 



which a resist equips with resistance to the 
temperature at the time of said 
elevated-temperature BEKU processing is given 
to said non-reducing object domain. 
[0014] For example, since the 2nd contact hole 
can be formed by patterning by pattern exposure, 
it is not necessary to make it reduce by 
elevated-temperature BEKU processing, although 
it is necessary to make the 1st contact hole reduce 
by elevated-temperature BEKU processing when 
forming the contact hole of a different path 
dimension like the 1st contact hole of the 
dimension below the resolution limit of an aligner, 
and the 2nd contact hole of the dimension which 
can be formed by exposure. 

[0015] Therefore, the 1st contact hole formation 
field (cutback object domain) which has the need 
of making it reducing, in pattern exposure in 
invention of claim 3 The 2nd contact hole 
formation field (non-reducing object domain) 
which exposes the contact hole pattern of the 
dimension determined according to reduction 
percentage, and does not have the need of making 
it reducing Expose the contact hole pattern of a 
required dimension eventually, and the 2nd fight 
exposure adjusted so that it might reduce with 
the predetermined reduction percentage 
beforehand defined to the 1st contact hole 
formation field (cutback object domain) is given. 
As opposed to the 2nd contact hole formation field 
(non-reducing object domain) By giving the 3rd 
light exposure which a resist equips with 
resistance to the temperature at the time of said 
elevated-temperature BEKU processing, it 
adjusts so that the contact hole pattern formed in 
the 2nd contact hole formation field (non-reducing 
object domain) may not contract at the time of 
said elevated-temperature BEKU processing. 
[0016] It can form without degrading the pattern 
of the comparatively big dimension which is easy 
to cause pattern degradation at the time of 
elevated-temperature BEKU forming 

simultaneously the pattern of the dimension 
which can be formed by this by very minute 
pattern and exposure of the dimension below the 
resolution limit which cannot be formed by 
exposure good. Therefore, the pattern of a 
different dimension can be formed, without 
causing pattern degradation. 

[0017] By the way, the skin temperature 
difference of the workpiece laid on a BEKU plate 
may arise according to the skin temperature 
difference produced on a BEKU. plate at the time 



of elevated-temperature BEKU. the temperature 
produced in said workpiece in invention of claim 4 
at the time of said elevated-temperature BEKU 
processing since the reduction percentage of the 
resist pattern formed on the workpiece varies 
according to this skin temperature difference ■■ 
difference - said 2nd light exposure is amended 
for every predetermined field which said 
workpiece defined beforehand so that the 
distribution of errors of the reduction percentage 
produced according to cloth may be offset. 
[0018] That is, since it becomes smaller than the 
amount which the amount by which, as for the 
field which the amount of cutbacks becomes large 
since it becomes larger than the amount which 
the amount by which, as for the field which 
becomes higher than laying temperature, a part 
resist pattern with temperature higher than 
laying temperature becomes bored makes the 
object, and becomes conversely lower than laying 
temperature, a part resist pattern with 
temperature lower than laying temperature 
becomes bored makes the object, the amount of 
cutbacks becomes small. 

[0019] Therefore, by amending so that the 2nd 
light exposure may be made [ many ] according to 
a temperature gradient, since the amount of 
cutbacks of a resist becomes large at an excess, 
the field which becomes higher than laying 
temperature is adjusted so that it may become the 
amount of cutbacks which sets thermal resistance 
of a resist as raising and the object. On the 
contrary, by amending the 2nd light exposure few 
according to a temperature gradient, since the 
amount of cutbacks of a resist becomes 
inadequate, the field which becomes lower than 
laying temperature is adjusted so that it may 
become the amount of cutbacks which sets 
thermal resistance of a resist as lowering and the 
object. 

[0020] Thus, in the resist pattern after 
elevated-temperature BEKU, the pattern set as 
the same reduction percentage can be formed 
with the same reduction percentage by amending 
for every predetermined field which set the 2nd 
light exposure beforehand that the distribution of 
errors of the reduction percentage produced at the 
time of said elevated-temperature BEKU 
processing is offset. 

[0021] Moreover, the reduction percentage of the 
resist pattern on the workpiece obtained 
eventually may vary according to the factor in the 
various processes which constitute manufacture 



processes, such as etching processing etched using 
the formed pattern as a mask. Therefore, in 
invention of claim 5, said 2nd light exposure is 
amended for every predetermined field which said 
workpiece defined beforehand so that the 
distribution of errors of the reduction percentage 
of the pattern which originates in total of the 
factor in the various processes which constitute a 
manufacture process, and is eventually formed in 
a workpiece may be offset. 

[0022] Namely, the variation of the reduction 
percentage which originates in the skin 
temperature difference of the workpiece produced 
at the time of elevated-temperature BEKU in 
invention of claim 5, The variation in the partial 
deformation dimension error of the pattern 
dimension resulting from the progress condition 
of etching differing selectively at the time of 
etching etc., The 2nd light exposure can be 
amended and the pattern set as the same 
reduction percentage in the pattern side formed 
on the workpiece obtained eventually can be 
formed with the almost same reduction 
percentage so that the dimension error produced 
through the manufacture process may be offset. 
[0023] In addition, it may be made to perform 
amendment of the 2nd light exposure in 
above-mentioned claim 4 and claim 5 by adding 
the amount of amendments to the 2nd light 
exposure at the time of said 2nd exposure, and 
after giving the 2nd light exposure, you may make 
it give independently the light exposure of the 
part equivalent to the amount of amendments. 
[0024] In addition, as indicated to claim 6, the 
formation approach of the resist pattern of this 
invention is effective especially when resists for 
UV light, such as POJIREJISUTO for KrF, are 
used as a resist, using UV light, such as deep UV 
light with a wavelength [ by the KrF excimer 
laser ] of 248nm, as an exposure light. 
[0025] Since the reduction percentage of a resist 
changes also with the temperature at the time of 
elevated-temperature BEKU, moreover, in 
invention of claim 7 After performing pattern 
exposure which gives the 1st light exposure for 
forming a pattern in a front face to the resist of 
the workpiece to which the resist was applied, 
After performing exposure which gives the 2nd 
light exposure which develops negatives, forms a 
resist pattern and adjusts the reduction 
percentage of a resist pattern to said resist 
pattern, In case a resist performs BEKU 
processing at the temperature which carries out a 



flow, the reduction percentage of the resist 
pattern at the time of elevated-temperature 
BEKU processing is further adjusted by adjusting 
BEKU processing temperature. 
[0026] Thus, it becomes possible by adjusting the 
£nd light exposure and BEKU processing 
temperature to adjust the reduction percentage of 
a resist pattern still more finely. In addition, also 
in claim 7, pattern exposure and the 2nd light 
exposure may be controlled, respectively like 
invention indicated from above-mentioned claim 2 
to claim 6. 

[0027] Moreover, although a stepper etc. can 
perform serially the formation approach of a 
resist pattern according to claim 7 using an 
aligner from above-mentioned claim 1 As 
indicated to claim 8, while being prepared 
between the exposure optical system which 
irradiates the light of homogeneity reinforcement 
all over a workpiece, said exposure optical system, 
and said workpiece It can carry out using the 
package aligner of the complete exposure mold 
equipped with the filter which adjusted 
permeability so that it might become the 2nd light 
exposure corresponding to the predetermined 
reduction percentage beforehand defined for every 
predetermined field of said workpiece. 
[0028] Since according to the aligner of this 
configuration all patterns can be simultaneously 
exposed by one exposure so that it may become 
desired reduction percentage, throughput nature 
is good and desirable. Moreover, there is also an 
advantage that it is the comparatively easy 
configuration that exposure doubled with 
required light exposure for every field each time 
can be performed only by exchanging filters. In 
addition, since the package aligner used from the 
former is diverted to some other purpose and the 
aligner of claim 8 can be constituted, it is stopped 
in facility cost and low and is desirable. 
[0029] Moreover, when amending for every 
predetermined field which set the 2nd light 
exposure beforehand that the distribution of 
errors of the reduction percentage produced like 
claim 4 at the time of said elevated-temperature 
BEKU processing is offset, a filter As indicated to 
claim 9, permeability shall be easy to be amended 
so that it may become the light exposure against 
which the distribution of errors of the reduction 
percentage produced according to the 
temperature-gradient distribution produced in 
said workpiece at the time of 
elevated-temperature BEKU processing is set off 



for every predetermined field of said workpiece. 
[0030] Moreover, a filter so that the distribution of 
errors of the reduction percentage of the pattern 
eventually formed in a workpiece like claim 5 may 
be offset When amending said 2nd light exposure 
for every predetermined field which said 
workpiece defined beforehand As indicated to 
claim 10, it is good to amend permeability so that 
it may become the light exposure against which 
the distribution of errors of the reduction 
percentage of the pattern eventually formed in a 
workpiece for every predetermined field of said 
workpiece is set off. 
[0031] 

[Embodiment of the Invention] Hereafter, with 
reference to drawing 4 , the gestalt of operation of 
this invention is explained to a detail from 
drawing 1 . KrF excimer laser is used for the 
gestalt of this operation as the light source, and 
when forming a contact pattern in a resist, using 
as a resist TDUR P015 (trade name,' TOKYO 
OHKA KOGYO CO., LTD. make) which is a kind 
of the resist for UV and is chemistry 
magnification mold POJIREJISUTO for KrF, it 
applies the formation approach of the resist 
pattern of this invention, and an aligner. 
[0032] (Gestalt of the 1st operation) First, as 
shown in drawing 1 (A), silicon oxide (Si02 film) 
12 is formed in the front face of a wafer substrate 
as processed film used as the object for etching, 
and on the front face of this Si02 film 12, 
thickness applies TDUR-P015 so that it may be 
set to about 1.0 micrometers, and uses it as the 
resist film 10. 

[0033] Next, for every exposure unit field, deep 
UV light with a wavelength of 248nm performs 
pattern exposure, as shown in drawing 1 (B) 
using the stepper (serial aligner,* the drawing 2 
reference / detail is mentioned later) 30 of a 
configuration as shown in drawing 2 . At this time, 
the dimension eventually enlarged from the 
required pattern dimension according to reduction 
percentage to the cutback object domain, for 
example, an about 0.25micrometer circular 
pattern, is exposed by the resist film 10, and the 
required dimension, for example, an about 
0.35-micrometer circular pattern, is eventually 
exposed in the non-reducing object domain. 
[0034] Moreover, the light exposure given to the 
resist film 10 at this time is about two 20 mJ/cm, 
and this light exposure is sufficient light exposure 
(namely, the 1st light exposure) for the resist film 
10 to carry out pattern formation after 



development. In addition, in drawing 1 (B), as the 
1st reticle 36 has been arranged above a wafer for 
explanation, it is illustrating, but actually, the 1st 
reticle 36 is arranged between a projection optical 
system 34 and the cutback optical system 38, as 
$hown in below -mentioned drawing 2 . 
[0035] Here, the stepper 30 who uses for exposure 
is briefly explained with reference to drawing 2 . 
This stepper 30 divides roughly and consists of 
the KrF excimer laser 32, a projection optical 
system 34, the 1st reticle 36, cutback optical 
system 38, X*Y stage 40, and a control section 42. 
[0036] The KrF excimer laser 32 irradiates deep 
UV light with a wavelength of 248nm by uniform 
reinforcement. UV light from the KrF excimer 
laser 32 leads a projection optical system 34 to the 
appearance irradiated by the 1st reticle 36. In 
addition, although one lens expresses the 
projection optical system 34 in drawing 2 , you 
may constitute not only from one but from two or 
more lenses. 

[0037] The circuit pattern is formed, with the 
gestalt of this operation, the contact pattern of a 
cutback object domain is formed in the 1st reticle 
36 as a contact pattern of the dimension 
eventually enlarged according to reduction 
percentage from the required dimension, and the 
pattern of a non-reducing object domain is 
eventually formed in it as a contact pattern of a 
required dimension. This 1st reticle 36 is 
exchangeable, and with the gestalt of this 
operation, although mentioned later, it uses the 
2nd reticle 37 for the 2nd exposure at the time of 
the 2nd exposure. 

[0038] The cutback optical system 38 irradiates 
the wafer which reduced UV light which passed 
the 1st reticle 36 so that it might become an 
exposure unit field dimension, and was laid on 
X Y stage 40. X-Y stage 40 is movable to the 
2-way a 2 way and the direction of X and the 
direction of Y cross at right angles, and moves to 
it based on the directions from a control section 42. 
If there are directions that the exposure to the 
exposure unit field which is carrying out current 
exposure from the control section 42 ended this 
migration, an exposure unit field will be 
performed as a transfer unit so that UV light from 
the KrF excimer laser 32 may be irradiated by the 
next exposure unit field. A control section 42 
performs migration control of X~Y stage 40 based 
on the positional information from the location 
detection sensor which does not adjust and 
illustrate the irradiation time of UV light by 



performing on-off control of the KrF excimer laser 
32. 

[0039] By the stepper 30 of such a configuration, 
after all pattern exposure to each exposure unit 
field of a wafer 14 is completed, a wafer 14 is 
removed from a stepper 30, and a resist is 
developed in an alkali water solution. As the 
resist of the exposed field is removed by this and 
it is shown in drawing 1 (C), contact pattern 22a 
with a diameter of about 0.25. micrometers which 
is the dimension eventually enlarged according to 
reduction percentage from the required pattern 
dimension is formed in a cutback object domain, 
and the contact pattern 20 with a diameter of 
about 0.35 micrometers which is a required 
dimension eventually is formed in a non-reducing 
object domain. 

[0040] Next, the wafer 14 after development is 
again set to the above-mentioned stepper 30, the 
2nd reticle 37 in which the pattern was formed is 
set instead of the 1st reticle 36 so that UV light 
may be irradiated by only the non-reducing object 
domain, and as shown in drawing 1 (D), it exposes 
by UV light. Here, let UV light light exposure at 
this time, i.e., 2nd UV light light exposure, be the 
amount which the thermal resistance of 
TDUR P015 which constitutes the resist film 10 
will improve like two or more 3.3 mJ/cm, and a 
resist pattern will not reduce. 

[0041] After exposure termination, a wafer 14 is 
removed from a stepper 30 (refer to drawing 2 ), 
and elevated-temperature BEKU processing in 
135-degree C 60 seconds is performed. By this 
elevated-temperature BEKU processing, as shown 
in drawing 1 (E), it reduces and contact pattern 
22a with a diameter [ said ] of about 0.25 
micrometers formed in the cutback object domain 
where the 2nd light exposure is,not given is set to 
contact pattern 22b with a diameter of about 0.1 
micrometers. Moreover, the pattern formed in the 
non-reducing object domain where the 2nd light 
exposure was given is still the contact pattern 20 
with a diameter of 0.35 micrometers, without 
reducing. Since the 2nd light exposure which has 
sufficient thermal resistance to the temperature 
at the time of elevated temperature BEKU 
processing in 135-degree-C 60 seconds is given to 
the resist pattern of a non-reducing object domain, 
the pattern of the dimension as pattern exposure 
is obtained mostly. 

[0042] That is, as TDURP015 used as a resist 
with the gestalt of operation of **** 1 is shown in 
the graph which each point of drawing 3 described 



by the rhombus, the path dimension after 
elevated-temperature BEKU processing in 
135-degree-C 60 seconds changes with amounts of 
the 2nd light exposure. That is, since it comes to 
have sufficient thermal resistance to the 
temperature at the time of elevated-temperature 
BEKU processing in 135-degree-C 60 seconds 
when the 2nd light exposure serves as 2 or 
more-about 3.3 mJ/cm, the path dimension of a 
circular pattern becomes almost the same as the 
path dimension (value of the location which the 
triangle described in drawing 3 ) of the circular 
pattern in the usual process acquired by usually 
carrying out BEKU processing in 90-degree-C 60 
seconds, without performing the 2nd exposure. 
[0043] On the other hand, since sensitization is 
inadequate, the 2nd light exposure becomes 
inadequate [ thermal resistance ] from about two 
3.3 mJ/cm to the temperature at the time of 
elevated-temperature BEKU processing for it to 
be a small amount. That is, the 2nd light 
exposure becomes almost the same as the path 
dimension (value of the location which the square 
described in drawing 3 ) of the circular pattern in 
the process acquired by carrying out 
elevated-temperature BEKU processing in 
135-degree-C 60 seconds, without giving the 2nd 
light exposure as it is about two two or more 0 
mJ/cm2.7 mJ/cm. Moreover, also in the path 
dimension of the circular pattern which reduction 
percentage becomes small and is obtained 
eventually, the 2nd light exposure becomes large 
in proportion to the magnitude of the 2nd light 
exposure given almost-like [ proportionally ], in 
order that thermal resistance may go up 
almost-like [ proportionally ] from about two 2.7 
mJ/cm before about two 3.3 mJ/cm. 
[0044] moreover, the field where the 2nd light 
exposure is comparatively big - giving - **** -- it 
is not necessary to give the 2nd light exposure 
using the aligner of high resolution like the 
stepper 30 grade used at the time of pattern 
exposure that things should just be made 
Therefore, aligner with a comparatively another 
low resolution with the another stepper 30 who 
performed pattern exposure can perform 2nd 
exposure. 

[0045] That is, at a present stage, since the 
aligner equipped with KrF excimer laser is the 
newest aligner, it is in the inclination for quantity 
to be limited from points, such as facility cost. 
Therefore, the rate of movable becomes high most. 
Using the aligner with which pattern exposure 



was equipped with KrF excimer laser, by giving 
the 2nd light exposure using the aligner of other 
models with the low rate of movable, the load to 
an aligner with the high rate of movable is 
mitigated, and it becomes possible from this to 
process efficiently. 

[0046] In addition, you may differ from the light 
in pattern exposure that what is necessary is just 
what irradiates the light which a resist exposes as 
the light source of the aligner used at this time. 
For example, since above-mentioned TDUR-P015 
is exposed also by i line, it can also give the 2nd 
light exposure with the aligner which irradiates i 
line. Moreover, the light of a broadband including 
not the single wavelength light source used by 
pattern exposure but the single wavelength 
region used by pattern exposure may be 
irradiated. 

[0047] In addition, although the gestalt of this 
operation explained the case where TDUR-P015 
was used as construction material which 
constitutes the resist film 10 If it is the resist of 
the property whose thermal resistance improves 
by giving the 2nd light exposure Not only in 
TDUR-P015, for example, TDUR-P007 (trade 
name; TOKYO OHKA KOGYO CO., LTD. make), 
The resist of other classes, such as TDUR P442 
(trade name; TOKYO OHKA KOGYO CO., LTD. 
make), SEPR402R (trade name; Shin-Etsu 
Chemical Co., Ltd. make), and DX3200P (trade 
name; made in Clariant Japan, Inc.), can be used. 
[0048] Of course, what is necessary is just to 
adjust so that it may become optimal UV light 
light exposure based on the relation between UV 
light light exposure and reduction percentage 
respectively since the reduction percentage of the 
pattern corresponding to the 2nd light exposure 
changes with classes of resist to be used. 
[0049] Thus, according to the gestalt of operation 
of **** 1, it can form simultaneously, without 
being about 0.2 micrometers or less in the contact 
pattern of a different path dimension, for example, 
diameter, and a pattern deteriorating the contact 
pattern of the dimension which can be enough 
formed by exposure like the contact pattern to the 
diameter of about 0.05 micrometers more greatly 
than the resolution limit like the contact pattern 
of the small dimension below the resolution limit, 
and a contact pattern with a diameter of about 0.2 
micrometers or more. 

[0050] (Gestalt of the 2nd operation) As 
mentioned above by explanation of drawing 3 , 
TDUR-P015 used as a resist with the gestalt of 



operation of **** 1 The path dimension of the 
circular pattern which reduction percentage 
becomes [ as opposed to / in order that thermal 
resistance may go up almost-like / before about 
two 3.3 mJ/cm from about two 2.7 mJ/cm / 
proportionally / the 2nd light exposure / the 2nd 
light exposure ] small almost-like 
[ proportionally ], and is obtained eventually also 
"becomes large in proportion to the magnitude of 
the 2nd light exposure. 

[0051] With the gestalt of operation of **** 2, in 
the gestalt of implementation of the above 1st, 
after giving the 2nd light exposure, UV light light 
exposure below the light exposure whose thermal 
resistance is more than UV light light exposure 
from which thermal resistance begins to change, 
and improves thoroughly all over a wafer 
substrate, for example, the 3rd light exposure 
from about two 2.7 mJ/cm to about two 3.3 mJ/cm, 
is given. 

[0052] This 3rd light exposure is giving to the 
resist of the cutback object domain where the 2nd 
light exposure's is not given, and adjusts finely 
the reduction percentage in elevated-temperature 
BEKU processing. That is, since the thermal 
resistance of the resist of the cutback object 
domain in elevated-temperature BEKU 
processing temperature changes by controlling 
the 3rd light exposure between about two 2.7 
mJ/cm and about two 3.3 mJ/cm, it is possible to 
adjust finely the reduction percentage of the 
contact pattern in the cutback object domain after 
elevated-temperature BEKU processing. 
[0053] In addition, since the 2nd light exposure is 
given so that a pattern may not contract at the 
time of elevated-temperature BEKU processing, a 
non-reducing object domain does not have a 
change, unless a pattern contracts at the time of 
elevated-temperature BEKU processing, even if 
the 3rd light exposure is given. Therefore, it is not 
necessary to give the 3rd light exposure using the 
reticle by which pattern formation was carried out 
so that a non-reducing object domain might be 
covered. 

[0054] Moreover, as the 3rd light exposure is. 
shown in drawing 3 , the relation between the 
light exposure of UV light, the dimension 
obtained eventually, or the reduction percentage 
of a pattern is investigated beforehand, and it 
determines to become a required pattern 
dimension eventually based on the obtained 
relation. 

[0055] Here, after giving the 3rd about two 2.8 



mJ/cm light exposure to a resist pattern, 
elevated-temperature BEKU processing in 
135-degreeC 60 seconds was performed, for 
example. Although the pattern formed in the 
non-reducing object domain serves as as [ the 
contact pattern 20 with a diameter of about 0.35 
micrometers ] by this elevated-temperature 
BEKU processing, without reducing, as for a 
decrease, in a contact pattern with a diameter of 
about 0.25 micrometers formed in the cutback 
object domain, as compared with the gestalt of 
implementation of the above 1st, the amount of 
cutbacks serves as a contact pattern with a 
diameter of about 0.15 micrometers a little. In 
addition, since others are the same as that of the 
gestalt of implementation of the above 1st, 
explanation is omitted. 

[0056] Thus, it not only can form the contact 
pattern of a different path dimension, the contact 
pattern of a dimension with below [ especially 
small ] the resolution limit, and the contact 
pattern of the big dimension which does not reach 
the resolution limit good, but according to the 
gestalt of operation of **** 2, it can form them in 
a desired dimension certainly, without a pattern 
deteriorating. 

[0057] (Gestalt of the 3rd operation) An about 
**5-degree C temperature gradient may arise 
selectively in the wafer side which partial 
temperature unevenness arose on the BEKU 
plate, and was laid on the BEKU plate at the time 
of elevated-temperature BEKU processing. Since 
it changes sharply in [ of 130 to 135 degrees C of 
the reduction percentage of the resist pattern at 
the time of elevated-temperature BEKU 
processing ] 5 degrees C as shown in drawing 4 , 
as reduction percentage also changes the same 
pattern substantially in elevated-temperature 
BEKU processing at 135 degrees C depending on 
the location within a wafer side and it is shown in 
drawing 5 , the diameter dimension of the contact 
pattern obtained eventually may vary with the 
location within a wafer side. 

[0058] Therefore, with the gestalt of the 3rd 
operation, the temperature -gradient distribution 
produced in the wafer side at the time of 
elevated-temperature BEKU processing as shown 
in drawing 5 is searched for beforehand, and the 
light exposure given for every unit field is 
amended so that the error of the reduction 
percentage produced based on 

temperature -gradient distribution as shown in 
drawing 4 may be offset. 



[0059] That is, as shown in drawing 6 (A), at 135 
degrees C, the part to reduce [ more ] than the 
amount of cutbacks made into the object in the 
wafer side after 60-second elevated-temperature 
BEKU processing termination exists, and the 
.field (a coarse shadow area, a fine shadow area, 
and black painting part) which becomes smaller 
than the dimension designed selectively is formed. 
In addition, in drawing 6 (A), reduction 
percentage becomes large at the order of a coarse 
shadow area, a fine shadow area, and a black 
painting part, and the diameter of a contact 
pattern formed is small in order of the coarse 
shadow area, the fine shadow area, and the black 
painting part. 

[0060] Therefore, before elevated-temperature 
BEKU processing, as shown in drawing 6 (B), 
exposure for amendment is performed. Exposure 
at this time is performed for every unit exposure 
field, and amendment light exposure is made 
[ many ] at the order of a coarse shadow area, a 
fine shadow area, and a black painting part so 
that it may correspond to drawing 6 (A). The 
amount of amendments at this time is determined 
based on the amount of fluctuation of error 
temperature and reduction percentage to the 
elevated-temperature baking temperature of that 
field. In addition, since the field shown with the 
white ground does not have the need for 
amendment, exposure processing for amendment 
is not performed. 

[0061] Thereby, as shown in drawing 6 (C) after 
elevated-temperature BEKU processing 
termination, the amount of dimension cutbacks 
becomes almost uniform in one wafer side, and 
two or more patterns as a module are mostly 
obtained in one wafer side. In addition, exposure 
for this amendment may be performed before 
pattern exposure, and you may carry out after 
contact pattern formation. 

[0062] In addition, although the thickness 
variation of each film which carried out 
laminating formation etc. is mentioned as a 
dispersion factor produced in a wafer side on 
[ other than dispersion in elevated -temperature 
BEKU processing temperature ] a wafer If it asks 
for the relation between the location on the wafer 
based on the dispersion factor of others, such as 
thickness variation of each film, and reduction 
percentage beforehand, it is able to make it for 
the amount of dimension cutbacks to become 
almost uniform in one wafer side like the above. 
[0063] Thus, with the gestalt of the 3rd operation, 



since light exposure is amended according to the 
various dispersion factors produced in a wafer 
side, the reduction percentage of the pattern 
within the wafer side after elevated-temperature 
BEKU processing can be mostly arranged with 
homogeneity, and the dimension homogeneity of a 
pattern can be raised. 

[0064] (Gestalt of the 4th operation) The gestalt of 
the 4th operation is application of the gestalt of 
implementation of the above 3rd, and the package 
aligner of a configuration of that the 
above-mentioned amendment is shown in drawing 
7 performs it. The package aligner of a 
configuration of being shown in drawing 7 is 
divided roughly, and consists of the KrF excimer 
laser 32, a projection optical system 34, a filter 44, 
and a stage 48. 

[0065] The KrF excimer laser 32 irradiates deep 
UV light with a wavelength of 248nm by uniform 
reinforcement. UV light from the KrF excimer 
laser 32 leads a projection optical system 34 to the 
appearance irradiated by the filter 44. In addition, 
although one lens expresses the projection optical 
system 34 in drawing 7 , you may constitute not 
only from one but from two or more lenses. 
[0066] Permeability is adjusted for every unit 
field smaller than the unit field in which a filter 
44 forms one chip. That is, as shown in drawing 8 
(A), at 135 degrees C, the part to reduce [ more ] 
than the amount of cutbacks made into the object 
in the wafer side after 60*second 
elevated-temperature BEKU processing 
termination exists, and the field (a coarse shadow 
area, a fine shadow area, and black painting part) 
which becomes smaller than a module selectively 
is formed. In addition, in drawing 8 (A), reduction 
percentage becomes large at the order of a coarse 
shadow area, a fine shadow area, and a black 
painting part. 

[0067] Therefore, as shown in drawing 8 (B), the 
permeability of a filter 44 is enlarged in order of a 
coarse shadow area, a fine shadow area, and a 
black painting part. In addition, since the field 
shown with the white ground does not have the 
need for amendment, let it be a 
protection -from light field. 

[0068] Thus, by performing elevated -temperature 
BEKU processing for 60 seconds at 135 degrees C, 
after the filter 44 which adjusted permeability 
performs exposure for amendment, as shown in 
drawing 8 (C), the amount of dimension cutbacks 
becomes almost uniform in one wafer side, and 
two or more patterns as a module are mostly 



obtained in one wafer side. In addition, exposure 
for this amendment may be performed before 
pattern exposure, and you may carry out after 
contact pattern formation. 

[0069] Moreover, although considered as the 
configuration which uses the KrF excimer laser 
32 as the light source in the package aligner of 
the gestalt of the 4th operation, as long as it is the 
light source which irradiates the light which not 
only the KrF excimer laser 32 but a resist exposes, 
you may differ from the light in pattern exposure. 
Of course, the light source which irradiates the 
light of a broadband including the single 
wavelength region used like the gestalt of 
implementation of the above 1st by the light 
source which irradiates i line, or pattern exposure 
can be used. 

[0070] By using the package aligner of such a 
configuration, a throughput improves 
substantially. Of course, there is an advantage 
that neither the configuration of a package 
aligner nor the cost for manufacturing a package 
aligner since it is comparatively simple starts. 
[0071] (Gestalt of the 5th operation) As the 
pattern dimension of Si02 film 12 (refer to 
drawing 1 ) obtained eventually again shows 
drawing 9 (B), it may vary greatly by the location 
in one wafer side. This originates in the factor in 
other processes, such as etching processing which 
etches Si02 lower layer film 12 (refer to drawing 
1 ) by using the formed resist pattern as a mask. 
[0072] Therefore, with the gestalt of the 5th 
operation, the light exposure given for every unit 
field is amended so that dimension dispersion in 
one wafer side acquired eventually may be offset. 
[0073] For example, as shown at drawing 9 (A) in 
the wafer side after performing 
elevated-temperature BEKU processing without 
performing exposure for amending dispersion in 
the reduction percentage resulting from the 
temperature gradient in a BEKU plate The field 
(a coarse shadow area, a fine shadow area, and 
black painting part) which becomes smaller than 
a module selectively is formed. Furthermore, 
when Si02 lower layer film 12 is etched by using 
the formed resist pattern as a mask, suppose that 
dimension dispersion as shown in the dimension 
of Si02 pattern obtained eventually at drawing 9 
(B) arises. 

[0074] In this case, so that the cutback 
distribution after performing 

elevated-temperature BEKU processing may 
offset the final dimension dispersion distribution 



shown in drawing 9 (B) So that dispersion 
distribution ( drawing 9 (D)) of the reduction 
percentage within a wafer side may be 
determined and dispersion distribution of the 
reduction percentage resulting from the 
temperature gradient in the BEKU plate shown 
in drawing 9 (A) may turn into dispersion 
distribution of the reduction percentage shown in 
drawing 9 (D) The light exposure ( drawing 9 (O) 
for amending dispersion in reduction percentage 
is determined. 

[0075] Thus, by adjusting the light exposure 
( drawing 9 (C)) for amending dispersion in 
reduction percentage, as shown in drawing 9 (E), 
the amount of dimension cutbacks becomes 
almost uniform in one wafer side after process 
termination, and two or more patterns as a 
module are mostly obtained in one wafer side. In 
addition, the stepper 30 who explained with the 
gestalt of the 1st operation of a **** may perform 
exposure for this amendment, and the package 
aligner of a configuration of that the gestalt of the 
4th operation explained may be made to perform 
it. 

[0076] In addition, although the gestalt of the 5th 
operation explained all the patterns to form as a 
contact pattern from the gestalt of 
implementation of the above 1st, of course, this 
invention can be applied also to the pattern of 
other classes like the resist pattern at the time of 
forming an embedding circuit pattern etc. 
[0077] Although elevated-temperature BEKU 
processing temperature was made into 135 
degrees C with the gestalt of the 5th operation 
from the gestalt of implementation of the above 
1st, especially elevated temperature BEKU 
processing temperature is not necessarily limited 
to this temperature, and can be suitably changed 
according to the class of resist etc. Moreover, it 
not only adjusts at least one side of the 2nd light 
exposure and the 3rd light exposure, but since the 
reduction percentage of a resist pattern can be 
adjusted also by adjusting elevated-temperature 
BEKU processing temperature, you may change 
elevated-temperature BEKU processing 
temperature for the purpose of control of the 
reduction percentage of a resist pattern. It is 
possible by controlling both adjustments of 
elevated-temperature BEKU processing 
temperature with one [ at least ] adjustment of 
the 2nd light exposure and the 3rd light exposure 
to adjust reduction percentage to a precision more. 
[0078] Moreover, although the case where it 



exposes with the gestalt of the 5th operation 
using a KrF excimer laser is explained from the 
gestalt of implementation of the above 1st, if the 
resist as which an activity is determined 
corresponding to the class of exposure light to be 
.used has the property to change the thermal 
resistance to baking temperature according to the 
amount of sensitization, when exposing using an 
ArF excimer laser, it can apply, for example. 
[0079] In addition, all the sizes of the contact 
pattern mentioned with the gestalt of the 5th 
operation from the gestalt of implementation of 
the above 1st are examples, and this invention is 
not limited to such sizes and can choose the size of 
a contact pattern suitably according to the object. 
Moreover, it cannot be overemphasized that it is 
the value to which all reduction percentage is also 
examples and a contact pattern is changed 
according to the class of resist to be used. 
[0080] 

[Effect of the Invention] As explained above, 
according to claim 1, claim 2, claim 3, and 
invention according to claim 6, the effectiveness 
that the resist pattern formed good is obtained 
without being able to form simultaneously both 
the pattern of the comparatively big dimension 
more than the resolution limit and the pattern of 
the detailed dimension below the resolution limit, 
and a configuration deteriorating is acquired. 
[0081] Moreover, according to invention of claim 4, 
the effectiveness that the reduction percentage in 
one wafer side can be arranged almost similarly 
even when it originates in the heating condition of 
heating objects, such as a BEKU plate, etc. at the 
time of elevated-temperature BEKU processing 
and a temperature gradient arises in one wafer 
side is acquired. 

[0082] Furthermore, according to invention of 
claim 5, the effectiveness that dimension 
dispersion produced in one wafer side according to 
other process factors other than 
elevated-temperature BEKU processing etc. can 
be amended, and the reduction percentage in one 
wafer side can be arranged almost similarly is 
acquired. 

[0083] Moreover, according to invention of claim 7, 
the effectiveness that the reduction percentage of 
the pattern at the time of elevated-temperature 
BEKU can be adjusted more to a precision is 
acquired. 

[0084] According to invention of claim 8 to claim 
10, it is a comparatively easy configuration, and 
the cost for manufacturing an aligner not only 



does not start, either, but since exposure for the 
2nd exposure, the 3rd exposure, and amendment 
can be performed, the effectiveness that the load 
of an aligner with the high rate of movable which 
made KrF excimer laser the light source is 
mitigable is acquired. 
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[Brief Description of the Drawings] 
[Drawing l] It is flow drawing showing the 
formation approach of the resist pattern of the 
gestalt operation of the 1st of this invention. 
[Drawing 2] It is the explanatory view showing a 
stepper's outline configuration used with the 
gestalt of the 1st operation. 

[Drawing 31 It is the graph which shows relation 
with the contact pattern form after 
elevated-temperature BEKU processing in the 
2nd light exposure, and 135-degreeC 60 seconds. 
[Drawing 41 It is the graph which shows the 
relation between baking temperature and the 
diameter of a contact pattern obtained. 
[Drawing 51 It is drawing showing the contact 
pattern dimension distribution which makes a 
wafer core a zero (0.0) and is produced in the 
rectangle field of 40mm around centering on a 
zero at the time of elevated-temperature BEKU 
processing. 

[Drawing 6] (A) is drawing showing dimension 
distribution in the wafer side when carrying out 
elevated-temperature BEKU processing for 60 
seconds at 135 degrees C, (B) is drawing showing 
distribution of the amendment light exposure in 
the wafer side determined based on drawing 6 (A), 
and drawing 6 (C) is drawing showing dimension 
distribution in the wafer side after carrying out 
elevated-temperature BEKU processing, after 
giving the amendment light exposure of drawing 
6 (B). 

[Drawing 71 It is the explanatory view showing 
the outline configuration of the package aligner 
used with the gestalt of the 4th operation. 
[Drawing 8] (A) is drawing showing dimension 
distribution in the wafer side when carrying out 
elevated-temperature BEKU processing for 60 
seconds at 135 degrees C, (B) is distribution of the 
permeability of the filter determined according to 
the amendment light exposure based on drawing 
8 (A), and (C) is drawing showing dimension 
distribution in the wafer side after carrying out 
elevated-temperature BEKU processing, after 



giving the amendment light exposure adjusted 
with the filter of drawing 8 (B). 
[Drawing 9] Drawing 9 (A) is drawing showing 
dispersion distribution of the reduction 
percentage of the resist pattern resulting from the 
.temperature gradient in a BEKU plate. (B) is 
drawing showing the dimension dispersion 
distribution produced in the wafer side after 
Etching using the resist pattern of drawing 9 (A). 
(C) is drawing showing the amendment light 
exposure distribution adjusted so that dimension 
dispersion produced in the wafer side after 
etching might be abolished. (D) is drawing 
showing dispersion distribution of the reduction 
percentage of the resist pattern obtained by 
carrying out elevated-temperature BEKU 
processing, after giving the amendment light 
exposure of drawing 9 (C), and (E) is drawing 
showing the dimension dispersion distribution 
produced in the wafer side after etching using the 
resist pattern of drawing 9 (D). 

[Drawing 10] It is drawing explaining 
configuration degradation of the pattern at the 
time of forming simultaneously the contact 
pattern of the dimension below exposure 
resolution and the contact pattern of a bigger 
dimension than exposure resolution by the 
formation approach of the conventional resist 
pattern. 

[Description of Notations] 
10 Resist Film 
12 Si02 Film 
14 Wafer 

20, 22a, 22b Contact pattern 

30 Stepper 

32 Excimer Laser 

34 Projection Optical System 

36 1st Reticle 

37 2nd Reticle 

38 Cutback Optical System 
40 48 Stage 

42 Control Section 
44 Filter 
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TH*. Z.CDK r FUyt&WjTrlZ, 0. 2/imlg(D/t 
[0 0 0 3] *#§fl¥ 11 - 1 1 9 4 4 3 Affiled C 

h/t*->*«/j\3t*\ o. 2 ^ms«jaT<7>«tyaiB 

til* K r FB5taWC©»flWB»*ttil*0. 1 Mm 
[0 0 0 4] 

[*M^»*UJ;5<k-r*BB] ±E» 
B¥M-1 1 9 4 4 3 4£IRlcBiR£tlfc*&f* K 

r FBJta«ioB«B*JaToa<»aift/t*->*jB 

40 fiJcrSO(C»»T«*^ K r FB3fcttaS<0»«»lfW:: 

[0 0 0 5] Mil SI 0 (A) IC^-T^PlC; l/y 
XhfCHSO. 2 5 umg«<0?l (=l>*^ h/t*- 
» tlSO. 5Mm*§jg(D?L (=3>^^h/t^-» 
3 5*CfIgT6 0#«"C— **--5<fc, SI 
0 (B) (C^-Tcfc^lC, g§0. 2 5 AimflJgC0?L (□ 

B'hUTiiao. i tMmmm<DK&mf£2ftz>&. us 

50 0. 5 /zmfigC0?L (=1 >*y* h/t^-» "C(i, /t^ 
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[0 0 0 6] Z.<D£oteJ\m<Dlll*. «(0l7f>^I 

mic&i.\T^x# tisT&mtzt. Tm<Dmiu:m<D 

mtlZ><DT\ «B«hUT?LOBS#l£*UTU*5. * 
JKttT&y. ^*>3SOSS#0. 3 5MmUott^ 

<z>t\ mnxmt&mT^iKDmmwommto. 35 

0. 5 <im<tU*S<«tM'C*4. 
[0 0 0 7] lU±CDC^^b. *SgfEI4. K r F^#& 

[0 0 0 8] 

[BB*»*-r**:«£>a>¥«] ±EH«**W*fc» 

yt^->«rJB«-r*fc»0*1 <DB#B*i*il*AC*- 

*«»*^5S2<DB3fcB*^iL*Sft*frT>fc»* 
[0 0 0 9] "f »lraX«l±(ZJBJ5SUfc^^^ h 

/^->i:MU, S2 0S5fefi£^L£B3fc£?7?c:£ 
14, ^S^-^MS^coUvX hA*->tf)*g/J\^££ 
I4/Jn£<#3 0 h<DW»ttf4S 2 a>B*B(c 

»*BB-r*c<tiCcfcy»5ffl^-^*Bae<ovv^ 

*->©B'h**B»-r*. 

[0 0 10] -f&to-Su U^X h/t^->colS/Jv^i^ 

[001 1] z<Dm2<Dmftmitm^Mim®<Di'zs* 

[0 0 12] ca>«^ fS*n 2 icEfS L&Btc, 85E 
35 2 Ofiftg£ 1/^7 htf>fi&fQ8*BJU±(DB3te3<!: T 



^> Bft»#£*-€fTfcPo1B£O©TB*B(0««#tt 

[0 0 1 3] *fc, B*B3lcEtt0B*If*. B*JI1 
icEitol^* h/^->OM*Sl:fcut, iiuE/t 

B^*tt*«/h»BB«<D/t^->t» wtTraauo 

10 A^-><fr-5#fffi/h»^a<DA^->*B3tL. h5 
EB/h*frBB«<D/t*->l3»UT(4. B3EWSO«/Jx 
*fc»j£UfcS2<BBtt»*^x.. i)uE?M8/Ji*tftBiS 
IC*tUT(4. BuEBffl^-^iaaieeDgSlcSLTU^ 

[0 0 1 4] B*KB<D»BIB*JUT<01-j*0 
Si cd=]>^^ h^-;Ui:B3tlc:cfcyJBj«prffitt^;*<7> 
S2<Di3>^ h*-;MD<*c?lC Rft-5g^£(0 3> 
h*-;u*JBjS-r*«*. S 1 h*-;U 

j*Bffl'<--^«iaiCcfcy«/hs-fr-S!tjB«*»^^ ^2 

20 h*-;UI4A*->gft|zJ:£/l*--.= >^ 

■CB*T#«a>T, BB^-^MBlcj:yB/j\S««« 
Bttttli. 

[0 0 15] U/ZtfiiT. 3 <D9£MT*l*. 

h*-^£Affitt(tt/J\tt*ttiS) 14, 

/hStt<5i&S<0«:i*S 2 K*-;HBfiEB« 
(# B/hHBBtt) (4, »»ttfc*Bft^a©3>^* h 
*-;U/^->£B3fcU Si h/fc-jUflgfiE 
30 1S« (B/httftiftftgE) (C» UT(4 J P«)S»^»rffiOB/J\* 
TB/J\-r«J:9lcBBSti«:B2 0B%fiC4X., S2 

cd=i>^^ h^-;u^aB«(#B/hMBB«) ic*t ur 

(4. WE»a^--^*BBB»0««IC»UTI^s;^hOTB 
tt£<i;*_£S 3 0>B#S£^;t£ c <h (c<t y S 2 con > 
h*-;U«A««(#B^ttBffi«) IcJBjdtetifca 

h*-^/t^->#iijEKa^-^«iais(c»/j\ 
[0016] etucefcy. B*iCcfcyjE*-c*fti\BB 

[0 0 17] <hC5T, Kffl^-^EllC^-^yix- h 

$ti^«iax%(oa®ssM^i:-5ig^*^o ceo 
*aaas(c«fcy, » jpx%i± ic j&f& ztiitisisx ^/t 

^->OB/hV#(2& a P</£:«. B*ffl4 0i6WC(4, 
50 BEKB^-^ABWCCBEBllDIIIilcftCSBBBft 
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[ooi8] B&m : &m£v*>m<tez>mmz 

[0 0 1 9] L/Wot, SSSS<fcU *>K<fc:£fiI« 10 

mittm£ : &mmizfc cx&< \zmjEt z> c <t re 

■«:aK*(Cl6i;r^/j:<«liE-r*Ci:lC<ty l/y^ h 
[0 0 2 0] CCDcfcpfC, mrlEffiS^-^ftiS^fC^i; 

7»c»^iifaeomKc:i:icMjEr«c&i=j:u. i^a 

[0 0 21] ^c, ^Ufc/^-V^V^^LTffl 

[0022] ra:*>s, »*ia 5 (ORMTi*. ks^- 
^#b&* c t iueh*" - ©aw* wfcgflg 
W(c?se»n^«jpxi|»±icjBj5g$n>bA^->srt(cfc 40 

OT, |S|i;i8^*(c»SSti/t/t^->*Bffg|Cl8/j\ 

[0 0 2 3] fcfc, ±E»3|ai4i3j;tf»jR]l5lC*3(t 
£35 2<083fcg<DtfIEfi, nE£2<DB*H*f::B2 0)B 

a>B*«*^*fc»ic. anEBicfis-r sftoBXB* 

[0 0 2 4] fcfc, »;RJl6lcEKU;fccfc5fc, *5§fJ3 
If, K r FI+y?l/- tf*»(C<fc*5S« 2 4 8 n m£> 50 



x^-^U V^CDU VjfeCffllV Uv*h±:UT. 09 
xtf. K r FflO#yuy7hfti:©UVK«l/^h 

[0 0 2 5] ^fc, Ix^* Katt/hSliKffl'*-*!!*© 

ffifCL/v^ h^ffi$n^»»QX«3(DUv^ MC»U 
ZfrVXOm 1 (&B3tt«*^X.*A*- 

U iiuEUv* h/t^-XCUyT, h/t^-XOJS/Jv^ 
*BB-r«B2 0B*B*^A*B**»7ofc«. 

\*/**-><Dm'\\m&2*>izmmT2>o 

[0 0 2 6] C(D<£?lC, a2<oB*«<t'<-^«Laa 

0«/h**BB-rsc<k^pIte<!:a:«. B3jcJi7 
ICSHT*. ±EB3R*2^6B*a6(cEKUfcBBI 

iHBic /t*->B30«ra2©B*»**n*ft*j 

[0 0 2 7] ±E»*S1 ^6ISSS7 ICE«<D 

t*OS*B3tS£B*ffl^Tfr5c<t^-C*-5^ ft*H 
8lcEKUfc<fc5lc, «AnX«uO±Hlc^-5aijao** 
B*4"r*B****£, MEB3ftft**£IK£«iinX» 

(omzwiiibtizt&iz. mumnxmom'mvm&z: 
£iz^&j£&tzmm(Dffifrmiz»fcufcm2<DSftm£ 
t£%&v\zmi&m£mmuti7 &m?u±±m 

B3tSO— JSB*Slit*fflt\Tff5Ci:A<T*S 0 
[0 0 2 8] c<^««<DB^SB(cj;titf, -n©B* 
T\ ±T<D/**->£m&f\Z* BfBOl8/h*<tft-5J:5 

lCsfcBttB*BfC^t>tt/!:B*«:f7il«i:t^J±RWIB 
e>*lTlx*-fSBttKB*IEffl UTtS^H 8 <7)B#:£lg 

[0 0 2 9] 7 4)1,* it. B#*4<J!> «fc5 IC«E 

* <fc 5 ICS 2 <&B#»*:^«>S#fc«£<0««c:<fc ICS 
iE-r«a*li^ B**9lcEKUfc«fc5lc, BEIftftlX 
^0^S<7>««c:^lcSS^-^to^lCHuE*fiJ!iPXit*i 

«BSti4B*»ta:*J:5(C»ii**BjE5tiTC\« 

[0030] 7-r^*tt. ii^iS5 0cte>ic^ 
^ic«»px^(c^$n^A^->^ffi/jN^cr)a^ : m 
^«asn«cfc5(c. BuE»unx«i<z)*«>£«»tBffS<D 

««c:<klCHuES2<0B*B*«iE-r*li^li. 

1 0lcEKU>bcfcp(c, HuE»JPX«i<Z)WSa)««c:i: 
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[0 0 3 1 ] 

mm<omm<ommi jut, hi ^6H4**rbut* 

*iB4:LTK r Fl*y7U-tf*ttfflL % 
fb^«<IS!#^V v?* hT£>5 TDUR-P01 5 OS 

[0032] can (ommtomm) s?\ si (a> ic 

U COS i 02J^1 2 0iffilCTDUR-PO 1 5£ 
Bl»#* 1. 0 Mm^gct^^^PfC^ftU, 

Ix^* MR1 OtTZo 

[0 0 3 3] ;xiz. m2\zm-f&otimi£<07>Tyrt- 

CM^m^m ; a 2 #,^/p$ffl(i^at-r^) 30^ 20 

UTBftiMfcSBttglC, Pl^ll M2 4 8 n m^j^f 
-yuV^lCcfcU. HI (B) \ZtfT&0\Z. 
B3t*ffPo co<t£, l/yim 0ICI4. ffi/jN^ 

[Z^t>^X±^< Isttfe. 0lJx.fi, 0. 2 5/xmHJg 

[Cjfcg^J^ fflJxff, 0. 3 5wmlfi(DR^- 

[0 0 3 4] £fc. C(0<t*U^h«l 0fCi*X.£B 
3fcfi(4, 20mJ/cm2igT^U, CCDS 30 

*Btt3JMfc»ici/^hKi o^y^->jf^-r^(D(c 

fc, hi (b) x*[tmm(orzi5bo^\(D±^\zm i U5 1 
35 1 u?^;u 3 6 [t'&mcnm 2 ic^-r J; =t> iz&&a¥%k 

3 4<tffi/h3t^3 8<DIH(CEBLTO*. 

[0 0 3 5] CCT\ S^tfCfflCN^^^^/t-3 0 ICO 
I^H2*#HLTB*ICIMB«. C^77/t-3 

0(4* ^E'JUT, KrFl*->7l/-1f*jg3 2, Si5 
3te¥»3 4. §g 1 U^^U3 6, «/J>*^3 8. X- 40 

[0 0 3 6] Kr FX+y7U-1f«3 2ll 
It. M2 4 8 nm(Df-f-yu V ItZ-mtl&mT'm 
mtZo i3:f2ft^3 4(4, K r Fl+y7U- tf3t3S 
3 2^e><DU Vft^gll U^^;U3 6|Cffg£t£*l£*$lC 
^<c 02Tlt 15l:Kft**3 4Sioa)l/>X 

[0 0 3 7] ^1 3 6 [C(4, BB/W->#« 

rit£tlTfcU. *3IJ6<0»IBTI4. 50 



5-2 J\, 3 6 (iSSlftprfig-Cfe U . *H«g<Z>JB!BTI4* a«E 
■T***S2OB3tl»(c(ifB2a>B3tffl<0S2 U3^JU3 

[0 0 3 8] «/J\jfc¥X 38lt SI U^JU 3 6 £il 

a u tc u v * * B%4MtfMN-% £ a: * <£ 5 ic tt/j\ u r 
x-y*T-i>4 0 ±izmwztiftojL/\izmm-tz. 

fc»»nrtE-c* y , suasM 2^t>^m^icst>T^ 

TZo ccD^Sjfi. #JfflW4 2#e>JRttB3ttbTl\-5B 
*»tt«Wi:»tSBft#»7Ufci:»S**«i, X 
©B*»ffi»«lCK r FI+y7l/-1fM3 2*60 
UV*«ifH»Sn*«fe5IC B%4Mftffitt«&Mi|ltt<!: 
UT^Po *J<aia54 214, K r F X*y7l/-1fja 3 

2 <D*>*7#m&ftOZ£\Z£ y U V Jfc<OBBfl*B#H£ 

8i:I^l\TX-Y^T-y4 0©»»»Jffll*ft5o 
[0 0 3 9] COipftBlS^fy/^S OlCcty, 

■5x/M 4 ©M**ffi«l«i:»t5/^->B*#t 
^TSITt"^^, £x/\1 4t^fy/t-3.0*6*U 

y, B«stifcffiiSEoL/^h««aiyi»^ti, Hi 
(c) ic*-r«fc5fc, t8/h^a««lcr4S*?WlCi&g^: 
/t*->^<fcy«/Jx*ic^foi±T*£< UAc^iTfe 

flJA(f, ISO. 2 5/imgg(Z)3>^^h/^- 
>2 2a#7fc/3t£tu #»/h*t*««lc:i4««WfC!fcB 
mXits ISO. 3 5MmiI(D3>^ 
* h/^^~>2 0#)BJSSA6 0 

[0 0 4 0] *(C, 3g«^CD^X/\1 4^|f^±j£li(D^ 
fy/t-3 OlC-fcty hU *tt/h«*««^*(CU V* 

3 7^S1 U^^;U3 6 0ttt>y(C-fey hUT, H1 
(D) (CTF-TctpfCU V*(C<fcyB*t"-5. CCT*(4, 

C<D<t*<DU V*B3t«, S2(OUV^;g7t 
3. 3mJ/cm2JU±lfOctPlC. U 
1 0 ^*gJ«f ^» TDUR-P01 5 OfftttttA* 

[0 0 4 1 ] B3t»7«. 4 ^^t- y/t— 3 0 

(i2#I) fr6BU*LT1 3 5^6 0»T'0)ISS^ 

HI (E) iCTF-Tct^fC, *2CDB*B*^A6tlTl\ 

m<D^>*# h/**->2 2 a(4t§/J\UT, IgO. 1 

2 oBxtm 6tifc#«/jx««a««cjBissnfc/t 

^->(4«/Mi-riC. ISO. 3 5/im03>^^h/t 
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*->iz(£, i 3 5t6 ow-com^-tr^mmcD^ 
ftT^zfzto. mzn* - y GD^mo/t* - > 

[0 0 4 2] -r^^t). *ffl 1 O^figCD^TU^^ h 
£ UT&m L>fc TDUR-PO 1 5 It. 0 3 (DS^-f > 

^->i#H£:£o -r^^)^, 31 2 (Dgftatf 3 . 3mJ/ 
c m2ggja±<h£:<3<»: 1 3 5t6 0^TOil^-^ 10 

<omz/**-><D&^tm (0 3+TiiHft^iB$n>bfi 

lot) <hl5f£|H]i;<h£:£o 
[0 0 4 3] CttlCfctO, 31 2 OD^ftatf 3 . 3mJ/ 

^ 35 2<£gfta#Om J/cm2iU± 
2. 7mJ / cm^igt^d:, 352<£>Bfta£^;L 20 
"TtCl 3 5t 6 O^Tli^-^MIUTibn^yn 

3#2. 7mJ/cm2ig^e>3. 3mJ/cm2ig 
£ tod M it K J±#j ft 4 ) iz iilt#±#4 >t «> . ft (3: £t#J 

[0 0 4 4] 31 2 (Estate, itRW**&ffi« 

ic^n^c<h^-c^titf c fc<, /t^->s^icffli\ 30 

T3S2<2Btta£^*3&gli£:lv ^(Dfcdb: /if- 
©S9©«*K« lc<fc V 35 2 <DSft£*r 5 <fe 5 izT Z> C £ 
[0 0 4 5] "TXtto*. K r FI*y?l/- !f *«■*.>£: 

#->l«liK r Fl+->7l/-«iAfcB3t8|« 40 

[0 0 4 6] ^ ccot^icttffir^BftKBoftas 

liEOTDUR-P 0 1 5(2, i &lZ£z>T*>m 

ittztztb. \ m&mm?z>mftgimiz<!:vm2<Dm?t 
mzHxz£z>iz-fz>zL£*>pjmT'&z 0 &fc. so 



[0 0 4 7] ft*5 % **86<DJBffl-C(i. l/y^hll 0 
^«SfiEtSttl<i:LTTDUR-P0 1 5 
ICOlxTKMUfe^ ^2cDB^ca^^^C<hlCcfcy 
Hjft14^±t-^t4K<O^^Xh-C»tltf. TDUR- 
PO 1 5 \zmt>-?s m?Liis TDUR-P007 m& 

S ; mSJCSftIiSttSC#1±aS) . TDUR-P4 4 2 K 
; XKft4bX£«fc£#ttllE) . SEPR 4 0 2 R(g 
□ D o« ; Btt4b¥X£«3t£H±8) , D X 3 2 0 0 P (ffiA 

[0 0 4 8] *>%3Aa ffifflt^l/^ h(0«3SlCcfco 

xm 2 <Dmytm\zftfc?z>/** - ><Dm^m&mtez><D 

T\ *^UV3ttB*«4:IB/h*tOB«tlc*-^l\T» 
[0 0 4 9] CC0^P(C, 1 (DSagOJBffiJCcfcn 

0. 2 MmgglUTTiigO. 0 5 u mgg^TCD=l > 

Y*n*->m<D&o\z. mmmfttiT&'i^te^tm 

VL±(Dzi>*? h/**->m<D£z>lz. BBHJMV6 

**<B*iCcfcy+#?Bj«-r**^raia)3>^^ h/t* 
[ooso] (b 2 0>s£<D?en) ^ 3 out ^T±ai u 

fcTDUR-P0 1 5lt a2©B*i#2. 7mJ/ 
cm2gg^e>3. 3mJ/cm2eS*T<OBir*f$«J± 

tt« w ic«/j\**/jx $ < & y , a$?M ics b n^> Rjf$/\ o 
^ - ><oai-a *>b 2 cog^s^T^^ ^ (cjtffy ltt^^ 

[oo5i] *m 2 <Dnm<Djtm-ci*. ±ie^i <dhss 
^^8grcfct\T, m2<D&ytm&**?Ltz'&iz. o^/\m 

ifc±mz. WKrtt^aftOJfi*)^ U V#B5taJU±T\ 
^O, ^±fcHfft14^|Sl±-r*B3tBJaT<DUV31tB* 

W^lf, 2. 7mJ/cm2ig^b3. 3mJ/ 
c m2gg^T'CDB 3 (DmytWZHXZo 

[0052] zL<Dm3(Dmytmit. m2<Dm^tmf)^x 

S!30DBftg£, 2. 7mJ/cm^gg^b 
3. 3 m J / c mZlfiOHTWBt 5 C t (Cck U , M 

[0053] /^fc, ifB/j^BaajiBia^-^ABaKs 

(c/t^ - >^|g/Jx u^Uci: o izm 2 co^a^^. e>n 
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[0 0 5 4] ^c, m3<Dm^tm{ts m^a. msizm 

mzm^T, m&m\z&mt£/t*->^t}££tez>&viz 
^•r^o 10 

[0 0 5 5] CCm 2. 8mJ/cm2g 

gtf)fg3 0B7fefi;£l/>?;* K/^->|C^X*:&, 1 3 
5t6 OftTOKS^-^fflS^ftofc. C©SS^- 

*«Micj:y, #«/h»*«wicjEjssnfc/t*->(4 

«WIC» ISO. 3 5 timm&<D^>*& h/t^- 
0. 2 5 Mm*§gtf>=l>*£ h/t^->tt±E»l OH 
0. 1 5wmiJ(03>^^h/^->(!:a5. ftfe, 

[0 0 5 6] ;:<D«fc5C, *£S2<DHJ6(Dfl5ffilCcfc*l 

fi* «&«a^5*(Oa>^^ h/t*->, *#(c, <£<gtffl 
#»A:-rac:4:S:<ftJ*lcJBaT**tf(fCtt<* UK 

[0057] (ms ommomm) aa^-^fflsa* 
iz % ^-*yu-hic»#wtta«t*e>#£i;T'*-* 

iZs m^-&&m&<Diszsxh/ i i*-><Dm'^m<D'i 

<5x/\®rt(D&HlCfic# UTt8/h*^*«lC«t) oil 
[0 0 5 8] ^(Dfzft, 35 3 OXJgGHBJB'Ctt. 0 5 IZ 

^-Tcfcp^as^-^wia^^x/xsrtic^^^afi 40 

[0 0 5 9] 16 (A) (C^-TcteXC, 1 3 

5tT6 0»KS^-^ffiS»T^<D«>X/\artTfi, 

e w^^-^jg/hiict y *> ur us o m»iffi&. 

me (a) -cms. ffli^»»»#. tB^o»» 
aw. B»y«#<&j«i::«/j\*#**<fcy* ^flc^ti so 



flu BBy«fl<7>JlilC/J\*<fcoTl\5. 
[0 0 6 0] L/WoT, Sa^-^^aBulC, i6 
(B) lC**\fc3(C, tfiIEO*:tf>£>B3fc£*TPo C(D<h 

*©B*ri*t4B*a«*lc:fTiv 0 6 (A) ic*WB-r 

©«*©Kffl^-*a*ic»r*B«a«<fc«/h*a>fc 

jE(DsfcB^i^TlfjE<Dfca&oB*^a(ifT*>a:i^ 
[0 0 61] CtlfCj: i§S^-^MS*ST^lC(4, 
06 (C) iC^-Tcfc 5 fC. 1 OO^X/NSrtlCfcOTIi: 
\tt : ,£t&'^mWt%—£teV* 1 -ptf^XAHrtlcfclxT 

[0 0 6 2]^, ->x/\ffirtfc^i;-5tf&o*BH<h 
UTiSg^-^to3iag<Dtfe)-P^Offe(C'5xy\±(cffl 

m<Dmm/^y*te£o"!t<Dik<Diie>-D£mmzmi\fr 

*x/N±<OffiB<tli/J\* < !:©H«*^«)*»Tfclttf. 
_hI££|I]t§[CLT 1 OOSx/xfflrtfCfcUTKfr*;*!! 
/hS#«D- <h £ J; o \z -T Z> c £ # plffiT* £ . 

[oo6 3] z.<D£viz. wisonmomm-cits o*. 
/\Hrtic*i;«*«tfe>^*eBfcja?i;TB*B*ttiE 

it* ft± a ** c i tpv& £ o 
[0 0 6 4] (S4 <D9m<oj&to) a 4 oxbcdsb 

(4, ±Ea3©jtJS©»ffi(0/6ffl-C*y, ±I2tf)*SIE£ 
0 7 lc*^B«©-iSB*KBTf7 5. 0 7 ICS-TB* 
0-ftB*81li, WILT, K r FI*->7l/- tfft 
83 2, i»»3t^«3 4. 7-fM4 4M7f-y4 

[0 0 6 5] K r FX*->"7 3 2 2 4 

8 n m©r-f - y U VJttHlftWfCWtf*. 
***3 4li 1 K r FI+y7l/- tf 5t3S 3 2^8><OU 
V*ttfi7<()\,*4 4fCB«atl««lCW<. &*5. 0 7 
Tii, SU*^3 4^ 1 0^)l/>XTaUTt\§^ 

[ 0 0 6 6 ] 7 * JU* 4 4 14, 1 Ofl5fy ^SJEdt-T* 

*ffl«*J:y *>/hat\»ffi««««caia*A*BBanr 

t^-g>o -TAtoft, 08 (A) [CTFfcfcPlC, 1 3 5tt 

#WlcB»^f»J:y *>/J\S (Bn«tiV»: 
0 8 (A) T*(i, B^tUKB^ n»^«ttV«« ^ 
[0 0 6 7] Ufctf^T, 08 (B) lC^-r<tPfC. 7 
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mmV&ftnlWlzXZKTZo tuts, GtfeT^ urc^ 
[0 0 6 8] ^<D^Z>izm^m^m^Ufcy^J^4 4 

&vtz. ^ -D<D5JL/\mftizt$i\Tizitt : ,£m'^mtf*% 

<D*S»0/t^->^t>n^o Ate, C<7)fliIEc0 

mm*. /**->mftmz'i=r^T*>&i\is. v 10 

[0 0 6 9] t-tL. S4OHS60^-fiS)tglT' 
fcL ft2££UTK r Fltv7l/- tf*3S3 2 
tgric<hUTl\<*>#, K r FI+yVl/- !fft2g 3 2 IC® 

less i <on«s<D^<hPi«irc, i tg^^*j-r^^^/t 

*3^ft£*<WI§r*;:£#T**. 
[0 0 7 0] COcfc?ft«/«<Z>-SBftil§£/fH^C 20 

[0 0 7 1 ] (B 5 OSfeSSflHfclB) £7c. S&ft[CfHe> 
*l3S 1O2RI 2 (01#J8) <£>/t*->^f;£#0 9 
(B) IC^-Tct^lZ, 1 ^C0^X/\®P*9T'tim(Cci;y^ 

->£^;*££LTTJleDS i 02l^1 2 (0 1 
[0 0 7 2] L/c^ot, SSOSIJfiOJBfflTfi, 

[0 0 7 3] mx.lt. ^-^yi/-h^gil:$Ba 

Ti^;£^-^S£^^&0£x/\®rt(C, m 9 

(A) fc^iT SP^WlcS^;SctU *>/Jx£< ft 

*«* (ai^tMiv^ »fr^^gM*sMMfcy» 40 

X^<hLTTJl<DS i 02^1 2£x^>^U/zi§ 
^ St*W(C^e>tl5 S i 02/1*-><D^miC, i9 

(b) ic^-r<fce>ft^(fb^^^D^<ht" 

[0 0 7 4] C<Di§^ i^^-£&il£fTO*:t£<Df§ 
/Jn5HS#0 9 (B) (c^?-§J*ttft^;£(f 

(09 (D) ) £i*3£U 09 (A) iC^-T^-^yU 

9 (D) (c^-rtS/h^cO(ib^^^lcft^J:plc, IS 50 



/h*Otf6ose«iE"r**:«>OBJt« (09 (C) ) 
[0 0 7 5] C(D<fcplCtt/J^<7>tf60^*«iE-rSfc 

«>(&B#fi (09 (C) ) c«fclCcfcyB9 
(E) iz^-Tctplc. :/Q^X$*Ttfe<D1 ^0)^X/\® 

rt^ctet^Tl5^^^;^^i/J^s^-<tftu. i 

U *4<0*!6<OKfflTKMU*:«jao-SB*«B-C 
[0 0 7 6] ftte, ±ES1 <^HiOif»bS5 0|| 

ffe<o«B©/t* - > ic t>*SIW(iiSffl t£> c LW^t&T* 

[0077] ±es i onmommfr e>B 5 ©stag© » 

- * ^Kg Ic c (Dy&m iz mfe £ tl £ *> Ifmft 

b 2 <7)e7t§<t b 3 <Dmt?tm<D'j>te < t 
£££ireft<, ss^-^fflass^psi^^cticj: 

^Ttl/yX h/^->©8/mHBTS4©T, ly 

ffiiSe*SIUTt>J:Uo B2tf>g7tfi£B3GDgft 
«©^ft<<fc*-*<DB*<fc#i::. SiS^-^flLSSg 

[0 0 7 8] ±EB1 OBJSO««*&B5?)B 

JScOJBBTtt. K r FI+y7l/- tf3tag£8H\TR#; 

t>OT»tltf. Ar FX+y7l/-1f^Mffl 

UTB3t*fr5ia*¥lCt>jeffl-r-5C:4:*«-C#-5. 
[0 0 7 9] ftte, ±EB1 Ojt«g©«ffi^6»a5(Ojt 

Tiift<, BWIcjEBDTav^^ h/^^->©1t-f X* 

cfcy«»-rsfflT**Ci:fit\5*-Ct>ftt\. 
[0 0 8 0] 

2, B*a3a^»*«6lcEK<OBMlcJ:ntf, »« 
BffJ0±OitKn^«ft-4-a«)/t^->£:BBBffttT 
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[0081] s/z, m*m4<D¥£mz&tii£. 

[0 0 8 2] MfC ffmHSCO^^fCcfctK^ m^^- 

®rtic^i;^^(fe>o^^»iEUTi o<D^x/\®rt 

5»**«»6n*. 10 
[0083] &fz. m#m7 <Dmwiz£ti& cfcymae 

[0 0 8 4] a*«8^e>a*3Si oojmicj:*!*. 

>^h**^6ftl\«(*Ta<» *2©B5t. S3CDB^t 
&^MiE©>S:«>©B3t*fTX.*0"e, KrFI+y7l/ 
— !f ft*iBt U/tRT»*«)»l\B*aSBa)ftW*»i»-C 

[BBOffiWttlMfl] 20 

[si] *mM<Dm^ <Dnm<Dmm<oi'is*h/t*-> 

[02] Mi OlIIBOSBTflBBUfc^T-^/t-tiDBB 
««*«-TIMI!BT**. 
[S3] 3S2<E>Mtt«<h 1 3 5t6 0»T»«'<-*«!r 

[B4] ^-^g<hSbti5 3>^^ M^->S<!: 
[0 5] 9iA*ib*«jS (0. 0) tU Bjft**ifc 30 

[06] (A) (41 3 5tr6 0»Sa^fflIU/t 

(h^o^x/xsrtT^a^^^tiT^y, (b) 

(40 6 (A) fcSUT*SU>t^x/\!5rtT<^ffiIEB3t 
■0#ffi*SfHT*y. 0 6 (C) (40 6 (B) (DM 
jEB^tfi^^T^eSS^-^fflrSU^O^x/xa 
rtTO^t5*»ffi«:*rBT»*. 



[0 7] S4(DllSEO^SITffifflUfe-fiB5tgg(Dffi 

[0 8] (A) (4 1 3 5tT6 0»KS'S-*«l3l,fc 
iStD^x/xffirt-rO^tJt^ffiS^f HT« U v ( B ) 

(40 8 (a) \zmwcffiiE&ytmizfoCT : jiE.£tirzLy 

<Olr*<Dmj&m<DftHi'C$>V* (C) (40 8 (B) (D? 

[0 9] 09 (A) (4^-^yL/-hrt0O^g^(ceS 

T*U. (B) (409 (A) (pU^X h/t*->£fflO 

»*«StBT*U, (C) lix^V^UfcftO^x 
/\®rt(c^D^>^>4(f bO^^^<t-ctp(clSilUAcffi 
jEB3t«»«it^-rHT»y, (D) (40 9 (C) om 

(E).(4B9 (D) CDU^Xh/^-y^ffl^TX^ 
>^Ufc^<D^x/\®rt(c^i;^^-;S(4e)0$^ffi^^ 
-T0T^^) O 

[0 1 0] $t*(OUy^h/^-^M^T«i 

1 0 h*Bt 

12 Si 02m 

1 4 £X/\ 

2 0, 2 2 a, 2 2b H>^^h/t^-> 

3 0 Xf7A- 

3 2 X*->71/- !ftt;® 

3 4 SK5t¥X 

3 6 £l U^JU 

3 7 3S2U^^U 
38 ffi/JvTt^m 

4 0, 4 8 7Jt—*J 

4 2 

4 4 
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